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1. Introduction 
The oxidation of lipids in food, cosmetic and pharmaceutical products, together with the 
growth of undesirable microorganisms results in the development of spoilage, off-flavor, 
rancidity and deterioration of such products turning them unacceptable for human 
consumption. In consequence, the addition of exogenous antioxidants such as butylated 
hydroxytoluene and butylated hydroxyanisole is frequently required to improve the 
stability of these products. As synthetic butylated derivatives may have toxic effects there is 
an increasing interest in the use of natural antioxidants, such as phenols isolated from plants 
to avoid undesired food borne diseases (Shylaja & Peter, 2004). 
In recent years, a greater emphasis has been placed on the link between the prevention of 
chronic diseases and the human diet. The present popularity of natural antioxidants, as the 
dietary polyphenols, on human health has promoted the surge of in vitro studies examining 
the effects of these physiological active components (Williams et al., 2004).  
During the past decade, consumers began to view food in a new way. The antioxidant 
properties of polyphenols have been widely studied, but it has become clear that the 
mechanisms of action of these compounds go beyond the modulation of oxidative stress 
(Scalbert et al., 2005). These compounds have great potential in the emerging nutritional 
industry, because they are often considered as food and medicines as well, therefore they 
may be used in the prevention and curative treatments (Sies, 2010). This issue has been of 
interest from ancient times, Hippocrates, 400 B.C. said, "Let food be your medicine and 
medicine your food".  
Different foods have been identified as containing health-promoting properties beyond their 
basic nutritional value, and stimulating innovation in the field of nutrition and health is the 
search for nutraceuticals. A nutraceutical is defined as a food or part of a food that provides 
medicinal benefits or health, including prevention and/or treatment of diseases.  
In order to use nutraceuticals in the prevention and treatment of human pathologies, many 
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well-known that several antioxidants exhibited pro-oxidant effect producing protein 
damage under certain conditions as in the presence of transition metals such as Fe and Cu. 
In order to study the protection of rosemary compounds against protein damage in 
comparison with ascorbate and 6-Hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid 
(Trolox), hydroxyl radical-mediated oxidation experiments, were carried out using a metal-
catalyzed reaction. Bovine serum albumin (4 µg) was incubated with or without Cu+ (100 
µM) and H2O2 (1 mM) in the absence or presence of ascorbate, Trolox or the methanol 
rosemary extract (obtained as described in Moreno et al., 2006). Reactions were performed in 
opened tubes at 37°C, mixed with loading buffer and loaded in 12.5% dodecyl sulfate-
polyacrylamide gel electrophoresis as reported by Mayo et al., 2003. Figure 1 shows that 20 
µg of the plant extract used containing a concentration of 18 µM diterpenes, reduced 
significantly protein damage compared with 20 µM of ascorbate (compare the intensity of 
the protein’s monomer in lane 8 vs. lane 6). Figure 1 also shows that Trolox and ascorbate 
only protected protein modifications when they were present at lower concentrations, and 
no protection of the protein was observed at higher concentrations. Ascorbate reveals a 
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Fig. 1. Gel electrophoresis of bovine serum albumin protein after treatment with H2O2 + 
CuSO4 in the presence of Trolox, ascorbate and methanol rosemary extract (RE) at the 
concentrations indicated. Control was performed with the addition of ethanol 0.2%. Arrow 
indicates the bovine serum albumin monomer 
3. Antibiotics and antioxidants of rosemary working together  
Due to the recent trend in green consumers, there is an increasing interest in the 
antimicrobial properties of rosemary compounds. Essential oils and organic or aqueous 
extracts of isolated from this specie not only have antioxidant activity but also present 
antibiotic effects, therefore they have gained acceptance in industry to replace existing 
synthetic preservatives in foods (Davidson, Sofos, & Branen, 2005).  
In the area of health, the near-term interest of plant products as antimicrobial agents is 
related to the development of new strategies/therapies for infections caused by bacterial 
species (Cowan, 1999; Lewis and Ausubel, 2006). Recently, it was reported that natural plant 
products can potentiate the activity of antibiotics in combination (Coutinho et al., 2009). 
Moreover, the use of bacterial resistance modifiers derived from natural sources, mainly 
from plants, such as efflux pump inhibitors, was suggested to be useful to suppress the 
emergence of multidrug resistant strains (Stavri et al., 2007).  
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